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?I=BJF<B>;%
#$59\]SQ# \# \# \# ].^,=8=8MMTO8># !"#$%&'#0(*?W!4&+(&'%
5^9_\_# \# \# \# W0&!MMTO8>,Z#&24+=! `0)$%'&&U!5&--/!&(!)@!
KLLLa%
^#9RT`_%0# \# \# \! ! !
(R`R`# \# \# \ gal-76::Tn10! G'*<!5Q>QH@*/-%
++aaT# \# \# \ malE::Tn10-9 lexA3! >TMdfd→T4MNgLd!^%
++__]%;# \# \# \ Ωgfp! `:?4**@U!H*+FU!&(!)@!
KLLba%
++99TR# \# \# \# # DV#bc→T4MNgLd!.%
++9S]T%# \# \# \# -0&,?9MMTO8>! 3NLNL→00ddc!'%
++Q]SQ# 87>=# \# 12&# S-0<8MMN0O#/2$+78=9R78CCMM-.(,Z>8! `5&+X&((&U!>;<@)P!&(!
)@!KLLha%
++Q]Sa%# 87>=# \# 12&# S-0<8MMN0O#/2$+78=9R78CCMM-.(,Z>8! 00KcbK→T4MNgLd#6%
++R`Sa# 87>=# \# \# S-0<8MMN0O#/2$+78=9R78CCMM-.(,Z>8! `5&+X&((&U!>;<@)P!&(!
)@!KLLha%
++R`\T%# 87>=# \# \# S-0<8MMN0O#/2$+78=9R78CCMM-.(,Z>8! `5&+X&((&U!>;<@)P!&(!
)@!KLLga!6%
++RR`]# 87>=# \# \# ].^,=8=8MMTO8>#S-0<8MMN0O#
/2$+78=9R78CCMM-.(,Z>8#!
4">MfcbK→00NLfg!'%
++S`aS# \# \# \# 12&P456+Q8>>MMN0O! `J).)U!"')!&(!)@!
KLLca%
++SQa_# \# N0O# \# # `J).)U!"')!&(!)@!
KLLca%
++SS9S# \# \# \# W0&!MMTO8>,Z#&24+=! DV#bc→00hhg#.%
++STQ`# \# \# \# 12&P456+Q8>>MMN0O! 00bLhb→T4MNgLd!6%
++STTT# \# \# \# 12&P456+Q:>>MM./5! 7=$%!P*'W!N%
++ST]`# 87>=# \# \# S-0<8MMN0O#/2$+78=9R78CCMM-.(,Z>8#
12&P456+Q:>>MM./5!
00NLbh→00bggg!6%
++S\Ta# \# \# \# 12&P456+Q:>>MM./5#-0&,?9MMTO8>#Ωgfp! 00Mbcg→00bggg!'%
++S_\_# \# \# \ del(xthA)100::kan! DV#bc→00bgKL!.%
++S_T_# \# \# $05  7=$%!P*'W!1%
++S___# \# \# \ del(xthA)100::cat! 7=$%!P*'W!-%
++T\S9# 87>=# 12&# $05 Ωgfp! 00cMfc→00hMLK!^%
++]`9R# \# \# \ ygaD1::kan recA4142 Ωgfp! `H*+FU!5&+X&((&!&(!)@!
KLLfa%
++]`\`# \# \# $05 Ωgfp! `H*+FU!5&+X&((&!&(!)@!
KLLfa!^%
++]`\a# 87>=# \# \ ygaD1::kan Ωgfp! 7=$%!P*'W!2%
++]`\\# 87>=# \# \ ygaD1::kan Ωgfp! 00cLfh→00ddc!6%
% ++]9T]# 87>=# \# \ ygaD1::kan recA4142 zfj-3131::Tn10 
Ωgfp!
`H*+FU!:)%%*+$!&(!)@!
KLMLa%
++]9\]# 87>=# \# $05 ygaD1::kan Ωgfp! 7=$%!P*'W!1%
++a9`Q# \# 12&# \ Ωgfp! 7=$%!P*'W!N%
++a9`\# \# 12&# \# 12&P456+Q8>>MMN0O#Ωgfp! 00bLhb→00hMLK!6%
++a99\# \# 12&# \# 12&P456+Q:>>MM./5#Ωgfp! 7=$%!P*'W!N%
++a9Q\# 87>=# 12&# \# 12&P456+Q:>>MM./5#Ωgfp! 00cLfh→00hMMf!6%
++a9Q_# 87>=# 12&# $05# 12&P456+Q:>>MM./5#Ωgfp! 00cMfc→00hMMf!6%
!gL!
++a9RQ# \# 12&# $05# 12&P456+Q:>>MM./5#Ωgfp! 00bdgd→00hMMf!^%
++a9R]# 87>=# 12&# \ Ωgfp! 00cLfh→00hMLK!6%
++a9TQ# \# 12&# $05 Ωgfp! 00bdgd→00hMLK!^%
++a9TT# 87>=# \# $05 Ωgfp! 00cMfc→00ddc!6%
++aQ]9# \# 12&# \# /2$+78=9R78CCMM-.(,Z>8#
].^=8=8MMTO8>!
00NNLc→00hKgg!'%
++\QST# # %(# # )/&E=>>MMTO8>#/2$+?=>#)*&A8>=! 7=$%!P*'W!&%
++\QTR# \# %(# \ Ωgfp! 00fKbg→00ddc!^#%
++\QTS# \# %(# \# S-0<8MMN0O#/2$+787:#Ωgfp! 00fKbg→00cLMN!^#%
++\QaQ# 87>=# %(# \# ].^,=8=8MMTO8>#S-0<8MMN0O#/2$+787:#
Ωgfp!
00cMgc→00fKgN!^%
++_`QR# \# \# \# S-0<8MMN0O#/2$+787:#Ωgfp! 00cLMN→00ddc!6%
++_`QS# \# 12&# \# S-0<8MMN0O#/2$+787:#Ωgfp! 00cLMN→00hMLK!6%
++_`S`# 87>=# \# \# S-0<8MMN0O#12&P456+Q:>>MM./5#-0&,
?9MMTO8>#Ωgfp!
00cLff→00bfgh!6%
++_`S9# \# \# $05# 12&P456+Q:>>MM./5#-0&,?9MMTO8>#Ωgfp! 00cLfL→00bfgh!^%
++_`SR# 87>=# 12&# 12&# S-0<8MMN0O#/2$+78=9R78CCMM-.(,Z>8! 00Kcbh→00hKgg!6%
++_`ST# 87>=# \# $05# 12&P456+Q:>>MM./5#-0&,?9MMTO8>#Ωgfp! 00cMfc→00bfgh!^%
++_`S\# 87>=# 12&# 12&# S-0<8MMN0O#/2$+78=9R78CCMM-.(,Z>8#
12&P456+Q8>>MM$05!
00bddd→00dLbN!^#
0!7=&!F&+*(/D&! A*'! (=$%! %(')$+! $%!)*&A8>=∆attλ::sulApΩgfp-mut2 # &0$_D:U9#φ# U>1HH&0$A`8#0/-!=#6',7#
56',8# 4S&,C# W5&,8# /()J=8# 5)4"# 7=&! &0$_D:U9φU>1HH&0$A`8! ?*-&! A*'! (P*! D)'($)@! +*+\*C&'@)DD$+F!
-&@&($*+%!*A!(=&!&0$#*D&'*+!`V*+')-!Mdhfa!`p$&F!)+-!V;%=+&'!MdhhaQ#
@!7=$%!$%!T4MNgLd!P$(= ∆attλ::sulApΩgfp-mut2. This is the sulAp-gfp reporter gene inserted into the attλ 
site `:?4**@U!H*+F!&(!)@!KLLbaQ!#
$! 7=$%! $%! 00MMgN! ! P$(=! S-0<8MMN0O# /2$+%87>=# /2$+78=9R78CCMM-.(,Z>8! )(! (=&! +)($C&! /2$+! @*?;%!
`5&+X&((&U!>;<@)P!&(!)@!KLLgaQ#
1!,45!;%$+F!D'0T0hbf!)+-!D'0T0hbd!)+-!D"4I4Mfb!)%!(&<D@)(&Q!7=&!@$+&)'!#3"!A')F<&+(!P)%!(=&+!
;%&-!(*!(')+%A*'<!'&?*<.$+)($*+)@@/!?*<D&(&+(!.)?(&'$)!00MMgNQ!4)(5!P)%!%&@&?(&-Q!#
2!5&%('$?(!D0T0MbfN!`H*+FU!5&+X&((&!&(!)@!KLLfa!P$(=!A0W16!)+-!G)/66!)+-!(=&! @$+&)'!#3"!A')F<&+(!
P)%!(=&+!;%&-!(*!(')+%A*'<!'&?*<.$+)($*+)@@/!?*<D&(&+(!.)?(&'$)Q!V)+5!P)%!%&@&?(&-Q#
.!0&@&?(!"<D5!)(!NL°4Q!DV#bc!$%!-&%?'$.&-!$+!`#)(%&+W*!)+-!2)++&'!KLLLaQ#
-#,45!;%$+F!D'0T0hbf!)+-!D'0T0hbd!)+-!D"4I4Mfb!)%!(&<D@)(&Q!7=&! @$+&)'!#3"!A')F<&+(!P)%!(=&+!
;%&-! (*! (')+%A*'<! '&?*<.$+)($*+)@@/! ?*<D&(&+(! .)?(&'$)! 00bdfdQ! 4)(5! P)%! %&@&?(&-U! @*%%! *A! V)+5!
%?'&&+&-Q!#
6!0&@&?(!A*'!V)+5!)+-!(=&+!%?'&&+!A*'!*(=&'!<)'W&'!D=&+*(/D$?)@@/!*'!./!,45Q#
'##0&@&?(!A*'!7&(5!)+-!(=&+!%?'&&+!A*'!*(=&'!<)'W&'!D=&+*(/D$?)@@/!*'!./!,45Q#
^!0&@&?(!A*'!4)<5!)+-!(=&+!%?'&&+!A*'!*(=&'!<)'W&'!D=&+*(/D$?)@@/!*'!./!,45Q#
N#7=$%!-&@&($*+!)@@&@&!P)%!?'&)(&-!./!A$'%(!(')+%-;?$+F!(=&!V)+!'&%$%()+(!)@@&@&!A'*<!(=&!V$&*!?*@@&?($*+!
$+(*! (=&! %(')$+! )%! $+-$?)(&-! $+! (=&! '&A&'&+?&! ?*@;<+Q! DH1KdU! ?)''/$+F! (=&! .&(! F&+&U! P)%! (=&+!
$+('*-;?&-!)+-!V)+!%&+%$($C&!-&'$C)($C&%!P&'&!%?'&&+&-!`>)@@&((*U!"<$()+$!&(!)@!KLLca"##
&!7=$%!%(')$+!$%!$+!(=&!"JMMgh!.)?WF'*;+-Q!%
!gM!
-FXGI%QPQ%
/GBM>;@AGI><B?IE%@EI?%K>=%A>;E<=@A<B;M%<DI%012'-<%L@<F<B>;%
%
3)<&! gl!z!Nl!%&E;&+?&! ,;'D*%&!
D'0T0!
MLbd!
>7">4>4>7"4>>"">77447"774747">""">7"7">>"
"4774>>4>""""7>">"4>77>"74!
G*'P)'-!D'$<&'!P$(=!
=*<*@*F/!(*!?)(!F&+&!*+!
D"4I4Mfb!)+-!)--%!G@$D!%$(&!
D'0T0!
MLgL!
>77"4>44>7"4>>"">77447"7"477747">">""7">>
""477474">>4>7">4"44">>4>!
5&C&'%&!D'$<&'!P$(=!
=*<*@*F/!(*!?)(!F&+&!*+!
D"4I4Mfb!)+-!)--%!G@$D!%$(&!
D'0T0!
MMMd!
>47"474>"4"7447">47"474">>>"">77447"7"4777
47">">""7">>""477474">>4>7">4"44">>4>777"
">>!
5&C&'%&!D'$<&'!P$(=!G@$D!%$(&!
)+-!)--%!)+!)'.$(')'/!
%&E;&+?&!)+-!/2$+(!
%&E;&+?&%!
D'0T0!
MMNh!
7""7"44>>"7">74""7"7>7747>77>"">4""77"7"4
7>4"7>474"7"4>>7"74"">7>"474>"4"7447">47"4
74">>!
G$'%(!'&C&'%&!D'$<&'!,45!A*'!
(/'E%(#4)(5!?)%%&((&!
D'0T0!
MMbN!
447744">7777744">4">4">>>4>>77774"77774774
4744774"7>44>>>7""7"44>>"7">74""7"7>7747>
77>!
0&?*+-!'&C&'%&!D'$<&'!,45!
A*'!(/'E%(#4)(5!?)%%&((&!
D'0T0!
MMbb!
4>">4"477">4>7>>4>""47>7>"4"44>>>>4"4""4>
47>"4>4">4>7">4>">47>7447744">7777744">4">
4">>!
7=$'-!'&C&'%&!D'$<&'!,45!A*'!
(/'E%(#4)(5!?)%%&((&!!
D'0T0!
MMbg!
""4""77"74"77774"77>">>7477"744>7"4>>"">7
7447"774747">""">7"7">>""4774>>4>""""7>">
"4>77>!
G$'%(!A*'P)'-!D'$<&'!,45!A*'!
(/'E%(#4)(5!?)%%&((&!
D'0T0!
MMbc!
>"7>"77""""7>"774>77>4"7"77>">7>77>74">47
7"4">">7>>47"4777">4"7""4""77"74"77774"77
>">>!
0&?*+-!A*'P)'-!D'$<&'!,45!
A*'!(/'E%(#4)(5!?)%%&((&!
D'0T0!
MMbh!
>>4>74>74>>7""7"44>>7""7"44"4>444">4>7"444
">4"47"44>44">44">44""7>"7>"77""""7>"774>
77>4!
7=$'-!A*'P)'-!D'$<&'!,45!
A*'!(/'E%(#4)(5!?)%%&((&!!
D'0T0!
MKbN!
>447>""74">"">7""77>474>444>44"7447>4>>>4>
>4"4">4"77""4>">>7"4"444>7"4>>"">77447"77
4747">!
G*'P)'-!D'$<&'!A*'!/01+%(!!
D'0T0!
MKbb!
447>44">4>4>>"7""74>>4444>4"774"77"4"""4""
">>4>4>7777>>">47777>44"777747744744774"7>
44>>>!
5&C&'%&!D'$<&'!A*'!/01+%(!
!
!gK!
-FXGI%QPR%
-DI%IKKIA<E%>K%012'%L@<F<B>;E%>;%+/+%INH=IEEB>;%B;%F%03,'4546(L@<F;<%
%
0(')$+# /2$+# /01+! 5G6! _!{!d]!
`Mf]a!
4&@@%!?*;+(&-!
00ddc# \# \! MQd!! MQc!`LQha! KMbL!
00hMLK# \# 12&! KQd! bQg!`MQLa! MKgb!
00dLKN# 787:# \! MgQd!! KbQh!`dQLa! MhNh!
00dLKb# 787:# 12&! MKLQf!! fKQd!`hbQKa! MghM!
00fKgN# \# %(! KQf! NQb!`LQKa! MhcM!
00fKgb# 787:# %(! bQc! MKQb!`MQNa! KLbM!
00cMgc# %87>=#787:# \! MLKQb! MLL!`ddQba! hfh!
00fKhK# %87>=#787:# %(! KhQc! ddQd!`MhQda! dMf!
5G6!%()+-%!A*'!(=&!)C&')F&!5&@)($C&!G@;*'&%?&+?&!6+(&+%$(/!`%$<$@)'!(*!.;@W!<&)%;'&<&+(a!)+-!Y_!{!
d]!`Mf]aZ!%()+-%!A*'!(=&!D&'?&+()F&!*A!?&@@%!P$(=!080!&]D'&%%$*+!d\A*@-!*'!Mf\A*@-!).*C&!.)?WF'*;+-Q!
7=&!%()($%($?)@!<&)%;'&!*A!%$F+$A$?)+?&!A*'!(=&!-)()!$+!(=$%!().@&!P)%!-&(&'<$+&-!./!(=&!0(;-&+(l%!7\
(&%(Q!(!C)@;&%!)'&!F$C&+!$+!(=&!(&](!)+-!C)@;&%!*A!LQLg!*'!@*P&'!)'&!?*+%$-&'&-!%$F+$A$?)+(Q!Y%(Z!%()+-%!
A*'!*C&'D'*-;?&'!
!gN!
-FXGI%QPS%
+@LLF=U%>K%HDI;><UHIE%B;%<DI%012'%>JI=[INH=IEEB>;%E<=FB;%=IGF<BJI%<>%F%OBG?%
<UHI%E<=FB;%
%
! # # ! "<*;+(!*A!080!&]D'&%%$*+! !
0(')$+# /2$+# /01+! B^!0;'C$C)@! 5G6! _!{!d]!`Mf]a! 5&@Q!5&?Q!
00ddc# \# \! LQdM!|!LQN! NKQf!! dfQK!`NcQba! MQLL!|!LQK!
00fKgN# \# %(! LQdK!|!LQb! NMQK!! dhQK!`NKQNa! MQMK!|!LQN!
00dLKN# 787:# \! 3#! NbQf! ddQN!`bMQNa! 3#!
00fKgb# 787:# %(! 3#! NKQc! dfQd!`NMQNa! 3#!
7=&%&!-)()!)'&!(=&!)C&')F&%!*A!(='&&!&]D&'$<&+(%!*'!(=&!?*;+($+F!*A!fLL\MLLL!?&@@%Q!G*'!)@@!(='&&!
&]D&'$<&+(%U!(=&!?&@@%!P&'&!F'*P+!$+!<$+$<)@!<&-$)!)(!Nhs4!$+(*!@*F!D=)%&!.&A*'&!(=&!('&)(<&+(Q!7=&!
B^!%;'C$C)@!'&D*'(&-!$%!)A(&'!KL!T*;@&%k<K!*A!$'')-$)($*+Q!G*'!(=&!080!(&%(U!?&@@%!P&'&!$'')-$)(&-!A*'!ML!
T*;@&%k<K!)+-!$<)F&-!)A(&'!MQg!=*;'%!*A!$+?;.)($*+!)(!Nhs4!$+!(=&!-)'W!)+-!E;)+($A$&-!)%!-&%?'$.&-!$+!
(=&!:)(&'$)@%!)+-!:&(=*-%Q!!5&?*<.$+)($*+!P)%!<&)%;'&-!./!$+=&'$()+?&!*A!)!<)'W&'!)A(&'!,M!
(')+%-;?($*+Q!"+!&E;)@!($(&'!*A!,M!@/%)(&!`:Q8Q6Q!*A!LQMa!P)%!;%&-!A*'!&)?=!%(')$+Q!Y%(Z!%()+-%!A*'!
*C&'D'*-;?&'Q!3#!$%!+*(!-&(&'<$+&-Q!%
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!gb!
-FXGI%QPT%
-DI%IKKIA<E%>K%012'W%03,7%F;?%03,'-54=>%L@<F<B>;E%>;%+/+%INH=IEEB>;%B;%G>M%
HDFEI%89:'%AIGGE%
%
0(')$+# /2$+%# /01+## /2$3# 456+! 5G6! _!{!d]!`Mf]a! 4&@@%!
?*;+(&-!
00ddc# \# \# \# \! MQd! MQc!`LQha! KMbL!
00bfgh# \# \# \# 12&! NQc! dQg!`KQLa! MgfK!
! # # # # ! ! !
00dLbL# 87>=# \# \# 12&! NQd! MLQK!`KQba! dbg!
00hMMf# \# 12&# \# 12&! bQh! MdQL!`NQba! MNbN!
00dLbM# \# \# $05# 12&! bQf! McQh!`NQNa! MKdM!
! # # # # ! ! !
00hMNK# \# 12&# $05# 12&! MLQh! hMQL!`NMQba! KbLd!
00hMKf# 87>=# 12&# \# 12&! cQh! NKQb!`cQda! MKfc!
00dLbg# 87>=# \# $05# 12&! gQM! KNQg!`gQga! hhd!
! # # # # ! ! !
00hMKd# 87>=# 12&# $05# 12&! MdQf! dMQN!`bKQca! MMNc!
0&&!A**(+*(&!(*!7).@&!KQNQ!%
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!gg!
-FXGI%QP]%
-DI%IKKIA<E%>K%012'W%03,7%F;?%03,'-54=>%L@<F<B>;E%>;%+/+%INH=IEEB>;%B;%G>M%
HDFEI%AIGGE%
%
0(')$+# /2$+%# /01+# /2$3! 5G6! _!{!d]!`Mf]a! 4&@@%!
?*;+(&-!
00ddc# \# \# \! MQd!! MQc!`LQha! KMbL!
! # # # ! ! !
00cLff# 87>=# \# \! KQK!! KQb!`LQca! MgNb!
00hMLK# \# 12&# \! KQd! bQg!`MQLa! MKgb!
00cLfL# \# \# $05! KQd!! bQb!`LQha! ddg!
! # # # ! ! !
00hMgK# \# 12&# $05! KQb!! NQh!`LQNa! MgNK!
00hMNc# 87>=# 12&# \! cQc!! KNQN!`gQNa! MNdd!
00hMgg# 87>=# \# $05! MQK!! LQN!`LQLa! MgdL!
! # # # ! ! !
00gfbM# 87>=# 12&# $05! gQf!! KbQK!`hQda! MhLb!
0&&!A**(+*(&!(*!7).@&!KQNQ!!
!
!
%
!
%
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
%
!
!gc!
-FXGI%QPa%
-DI%IKKIA<E%>K%012'W%03,7%F;?%89:'%L@<F<B>;E%>;%!IA$[540%K>AB%K>=LF<B>;%
%
! ! ! ! ! ,&'?&+()F&!*A!?&@@%!P$(=! ! !
0(')$+# /01+# /2$3# 456+! G*?$!
D&'!
"'&)!
L!
G*?$!
M!
G*?$!
K!
G*?$!!
rN!
G*?$!
4&@@%!
4*;+(&-!
G*?$!
4*;+(&-!
00NLfg# \# \# \! LQbb! hgQd! McQg! gQd! MQh! ddL! Kgh!
00bgcL# \# \# 12&! MQgK! NNQc! bLQf! KcQb! gQb! dhd! dgd!
00Kcbh# \# 12&# \! LQcN! cbQK! KcQb! hQL! KQb! MKcc! cKN!
00hKcM# 12&# \# \! LQgh! ccQb! KNQg! hQM! NQL! MKKM! ghf!
00dLbN# 12&# 12&# \! LQgM! hbQc! MfQc! cQL! KQh! MLcM! NNc!
00dLbf# 12&# 12&# 12&! MQdN! McQh! bNQf! KdQc! dQd! cNg! fgh!
7=&!%()($%($?)@!<&)%;'&!*A!%$F+$A$?)+?&!A*'!(=&!-)()!$+!(=$%!7).@&!P)%!-&(&'<$+&-!./!)!4=$\0E;)'&!7&%(!
*A!1*<*F&+&$(/!A*'!)+!/#4#$!4*+($+F&+?/!7).@&!`8((!MdffaQ!7=&!%$+F@&!<;()+(%!P&'&!?*<D)'&-!(*!(=&!
P$@-!(/D&!)+-!(=&!-*;.@&!)+-!('$D@&!<;()+(%!P&'&!?*<D)'&-!(*!?*''&%D*+-$+F!%$+F@&!*'!-*;.@&!
<;()+(Q!(!C)@;&%!*A!LQLg!*'!@*P&'!)'&!?*+%$-&'&-!%$F+$A$?)+(Q!(!C)@;&%!)'&!F$C&+!$+!(=&!(&](Q!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
 
!gh!
4BM@=I%QP9R!!#>;E<=@A<B>;%>K%<DI%012'(>JI=H=>?@AI=P%%
7=$%!A$F;'&!%=*P%!(=&!%&E;&+?&!*A!#3"!(=)(!=)%!.&&+!)--&-!$+!A'*+(!*A!(=&!/01+!F&+&!
(*! $+?'&)%&! $(%! @&C&@! *A! (')+%?'$D($*+! )+-! (')+%@)($*+Q! 0D)?&%! $+! (=&! %&E;&+?&! )'&!
D@)?&-! (=&'&! (*!%&D)')(&! A;+?($*+)@! %&E;&+?&%!*A!#3"!(=)(!)'&!-&%?'$.&-!.&@*P!*'!
).*C&! (=&! %&E;&+?&Q! 7=&! *+@/! *<$((&-! %&E;&+?&! $%! (=)(! *A! (=&! $05! F&+&! )+-! $%!
-&+*(&-!./! (=&!<;@($D@&! -*(%Q! 7=&!D'*<*(&'!P)%!<*-&@&-!*+! (=&! %&E;&+?&! *A! (=&!
5&?"! D'*<*(&'! )+-! gl! ;+(')+%@)(&-! '&F$*+Q! #&C$)($*+%! A'*<! (=&! /2$+! %&E;&+?&! (*!
'&<*C&! 080! '&F;@)($*+! )+-! (*! $<D'*C&! (=&! '$.*%*<&! .$+-$+F! %$(&! )'&! -&+*(&-! $+!
@*P&'! ?)%&! @&((&'%Q! 7=&! )@@&@&! +;<.&'%! *A! (=&! *D&')(*'!<;()($*+%! (=)(! '&<*C&! (=&!
H&]"!'&F;@)($*+!)'&!F$C&+!.&@*P!(=&!@$+&Q!!7=&!%&E;&+?&%!A*'!\ML!)+-!\Ng!.*]&%!)'&!
;+-&'@$+&-! )+-! (=&! (')+%?'$D($*+)@! %()'(! %$(&! $%! -&+*(&-! ./! )+! )%(&'$%WQ! 7=&!
?*+%(';?($*+!P)%!C&'$A$&-!./!#3"!%&E;&+?$+FQ!!
!gf!
4BM@=I%QP9%
!
 
 
 
 
 
 
 
 
 
 
 
 
 
%
!gd!
4BM@=I%QPQR!-D=II%B;?IHI;?I;<%LIADF;BELE%K>=%GBLB<B;M%+/+P%%
7=$%!A$F;'&!%;<<)'$X&%!)!<*-&@!(*!&]D@)$+!=*P!(=&!(='&&!$+-&D&+-&+(!<&?=)+$%<%!
%&'C&!(*!@$<$(!080!&]D'&%%$*+!$+!@*F!D=)%&!?&@@%!(=)(!=)C&!5&?"\#3"!A$@)<&+(%!$+!(=&!
).%&+?&!*A!&](&'+)@!#3"!-)<)F&Q!7=&!<*-&@!D'*D*%&%!(=)(!5&?"!$%!@*)-&-!./!&$(=&'!
5&?J4#!*'!5&?G85!-&D&+-$+F!*+! (=&!#3"!%;.%(')(&! `-*;.@&! %(')+-!&+-!*'! %$+F@&!
%(')+-! F)DU! '&%D&?($C&@/aQ! 8+?&! @*)-&-U! (=&!5&?"! A$@)<&+(! ?)+! F'*P! $+! (=&! gl! (*! Nl!
-$'&?($*+!)+-!@*%&!<*+*<&'%!A'*<!(=&!gl!&+-!(='*;F=!"7,!=/-'*@/%$%Q!!7=&!=)@A\@$A&!
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Mutation Protein Function Defect for this allele References 
dnaE486 
(0ffg,a 
α!%;.;+$(!
4*'&!
,*@/<&')%& 
Catalytic 
subunit of 
DNA 
Polymerase III 
Holoenzyme!
,*@!^\-&D&+-&+(!
<;()(*'!D=&+*(/D&!
)+-!P=*%&!
$+(&')?($*+%!P$(=!(=&!
β!?@)<D!<)/!.&!
?*<D'*<$%&-!)(!=$F=!
(&<D&')(;'&%Q!
 (Florés, Sanchez et 
al 2005; Hall and 
Brammar 1973; 
Hishida, Han 2004; 
Vandewiele, 
Fernandez de 
Henestrosa 2002) 
dnaG2903 1 
(9gchVa 
Primase Primes DNA 
replication on 
the lagging 
strand!
6+C$).@&!)(!bK°4U!
=*P&C&'U!+*!&AA&?(!*+!
*+F*$+F!#3"!)+-!
53"!D'$<&'!%/+(=&%$%Q!!
7=$%!<;()($*+!$%!
@*?)(&-!$+!)!D**'@/!
?*+%&'C&-!'&F$*+!*A!
1O0X!(=)(!<&-$)(&%!
$+(&')?($*+%!P$(=!
#+)JQ!
!`4*'+U!,&@(*+!&(!)@!
KLLfj!>'*<D&U!
^&'%)@*C$?!&(!)@!
MddMj!^&'%)@*C$?!
)+-!H;D%W$!Mddhj!
2)-)!)+-!I;')!
Mdhba 
dnaN159 
(>Mhb"a 
β!?@)<D Processivity 
subunit!
4*<D'*<$%&-!$+!
$+(&')?($*+%!P$(=!(=&!
α!%;.;+$(!)(!bK°4!)+-!
$%!N\A*@-!<*'&!B^%!
(=)+!27Q!
`V)()/)<)U!V;.*()!
&(!)@!Mddfj!0;((*+!
KLLba 
dnaZ2016 2 
(dnaX2016) 
(G118D) 
γ!%;.;+$(!
?@)<D!
@*)-&' 
Stabilizes 
Interaction 
between Pol III 
and DnaB 
Helicase and 
helps load β!
?@)<D!
7&<D&')(;'&!
%&+%$($C&!A*'!#3"!
'&D@$?)($*+!)+-!?&@@!
-$C$%$*+!`'&C&'%$.@&aQ!
#&A&?($C&!$+!"7,)%&!
)?($C$(/!)+-!β!?@)<D!
D@)?&<&+(!)(!=$F=!
(&<D&')(;'&%Q!
!`J@$+W*C)U!1&'C)%!
&(!)@!MddNj!4=;U!
:)@*+&!&(!)@!Mdhhj!
G$@$DU!"@@&+!&(!)@!
Mdhbj!0W*CF))'-!
)+-!H*.+&'\8@&%&+!
KLLgj!2)@W&'U!
1&'C)%!&(!)@!KLLLa 
del(polA)501 DNA 
polymerase 
Okazaki 
Fragment 
Maturation 
6+C$).@&!$+!'$?=!
<&-$;<U!A;+?($*+)@!
W+*?W*;(!*A!.*(=!gm\
Nm&]*+;?@&)%&!)+-!
V@&+*P!A')F<&+(!
)?($C$($&%Q!
!`J@$+W*C)U!1&'C)%!
&(!)@!MddNj!:?4**@U!
H*+F!&(!)@!KLLbj!
0)$0'&&U!5&--/!&(!)@!
KLLLa!
1 Originally known as dnaP for phenethyl alcohol resistance!`2)-&!)+-!I;')!MdhbaQ!!
2 Originally known as dnaH!`G$@$DU!"@@&+!&(!)@!MdhbaQ!
%
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Effects of recA4162 and uvrD303 on SOS expression in DNA replication mutants 
 
0(')$+! /2$+# *;/<# 1O0!# 1O0X# 1O0V# 1O0[# (%&+# 5G6!! _!?&@@%!>!
d\A*@-!!
(!C)@;&!M#
00ddc! w! \! w! w! w! w! w! MQd! MQc!! !
00cLgK! 789:# \# \# \# \# \# \# KQg!! KQd!! QLK!
00gfLN! \# =>=# \# \# \# \# \# MQb!! MQd!! u!LQLLM!
00cKNd! w! \! 7U9# \# \# \# w! MbQL! dbQN! !
00hdfK! 789:# \# 7U9# \# \# \# w! fQc! bNQg! u!LQLLM!
00hhMd! \# =>=# 7U9# \# \# \# \# hQM! bcQb! u!LQLLM!
00cccf! w! \! \# :Z>=# \# \# w! MNQL!! hbQh! !
00cchN! 789:# \# \# :Z>=# \# \# w! gQK! KKQd! u!LQLLM!
00hhKd! \# =>=# \# :Z>=# \# \# \# gQN!! McQg!! u!LQLLM!
00chLL! w! \! \# \# 8CZ# \# \# NKQM! dgQN!! !
00cNdd! 789:# \# \# \# 8CZ# \# \# fQg! gbQM! u!LQLLM!
00hhKc! \# =>=# \# \# 8CZ# \# \# gQM! KfQL!! u!LQLLM!
00ccdf! w! \! \# \# \# :>89# w! MKQd! hfQh!! !
00cNdf! 789:# \# \# \# \# :>89# w! gQd!! MdQd!! u!LQLLM!
00hhKN! \# =>=# \# \# \# :>89# \# bQK! MNQb!! u!LQLLM!
00KNLc! w! \! \# \# \# \# C>8# NfQL! dLQc! !
00fbhb! 789:# \# \# \# \# \# C>8# bLQf!! dKQM! u!LQLLM!
00fbhh! \# =>=# \# \# \# \# C>8# KcQf! hKQd! u!LQLLM!
M!7=&!(!C)@;&!$%!-&(&'<$+&-!./!0(;-&+(l%!7!7&%(!P=&'&!(=&!<;()+(!?)%&!$%!?*<D)'&-!
(*!(=&!P$@-!(/D&!A*'!&)?=!'&D@$?)($*+!<;()+(Q!(!!C)@;&%!@&%%!(=)+!LQLM!)'&!?*+%$-&'&-!
%$F+$A$?)+(Q!6+!)@@!?)%&%!MLLL\NLLL!?&@@%!)'&!?*;+(&-Q!!
%
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%
%
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%
%
%
%
%
%
%
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!fL!
-FXGI%RPS%
"KKIA<E%>K(03,'45?6(F;?%AB0C>=>%L@<F<B>;E%>;%+/+%A=IF<I?%XU%B;?@AI?%&+8E%
0(')$+! /2$+# *;/<# 5G6! % cells > 9-
fold!
p value 1 
00gbgh!w!F@;?*%&! w! w! MQh! NQb!!  
00gbgh!w!)').$+*%&! w! w! MKQN! hLQh! < 0.001 
00fKhh!w!F@;?*%&! 789:# w! KQN! bQh!  
00fKhh!w!)').$+*%&! 789:# w! MKQg! hfQf! < 0.001!
00fKfK!w!F@;?*%&! w! =>=# MQd! bQM! !
00fKfK!w!)').$+*%&! w! =>=# cQc! bgQf! < 0.001!
1 7=&!(!C)@;&!$%!-&(&'<$+&-!./!(=&!0(;-&+(l%!7!7&%(!P=&'&!(=&!<;()+(!?)%&!$%!
?*<D)'&-!(*!(=&!P$@-!(/D&!A*'!&)?=!'&D@$?)($*+!<;()+(Q!(!!C)@;&%!@&%%!(=)+!LQLM!)'&!
?*+%$-&'&-!%$F+$A$?)+(Q!6+!)@@!?)%&%!MLLL\NLLL!?&@@%!)'&!?*;+(&-Q No significant 
difference was detected between 5457 induced and 8277 induced. Significant differences 
were detected between 5457 induced and 8282 induced (p < 0.001). No significant 
growth differences occur in glucose vs. arabinose media.  6+!)@@!?)%&%!MLLL\NLLL!?&@@%!
)'&!?*;+(&-Q 
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!fM!
-FXGI%RPT%
Summary of the abilities of recA4162 and uvrD303 to suppress SOS expression 
 
! ! 0;DD'&%%$*+!*A!!!
080!9]D'&%%$*+y!
7'&)(<&+(! H*?)($*+!*A!%%#3"!D'*-;?&-! /2$+789:# *;/<=>=#
/2$+?=># #3"!'&D@$?)($*+!A*'W!`ya! I&%! I&%!
/2$+787:# 5&C&'%&-!#3"!'&D@$?)($*+!A*'W! I&%! 3*!
# ! ! !
1O0!7U9# #&A&?(!)(!(=&!#3"!'&D@$?)($*+!A*'W! I&%! I&%!
1O0X:Z>=# #&A&?(!)(!(=&!#3"!'&D@$?)($*+!A*'W! I&%! I&%!
1O0V8CZ# #&A&?(!)(!(=&!#3"!'&D@$?)($*+!A*'W! I&%! I&%!
1O0[:>89# #&A&?(!)(!(=&!#3"!'&D@$?)($*+!A*'W! I&%! I&%!
# ! ! !
12&P(%&+C>8Q# #&A&?(!$+!8W)X)W$!A')F<&+(!<)(;')($*+!
D'*?&%%!.&=$+-!#3"!'&D@$?)($*+!A*'W!
3*! I&%!
! ! ! !
B^! >)DD&-!#3"!.&=$+-!#3"!'&D@$?)($*+!A*'W! 3*! I&%!
! ! ! !
#0J! %%#3"!D'*-;?&-!./!5&?J4#!)(!6\0?&6!$+-;?&-!
#0J!)P)/!A'*<!#3"!'&D@$?)($*+!A*'W!
3*! I&%!
!
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!fK!
4BM@=I%RP91%+@XE<=F<I%F;?%EB<@F<B>;%EHIABKBAB<BIE%K>=%E@HH=IEE>=E%>K%+/+Q!!
5&?"bMcK!?)+!)??&%%!#3"!%;.%(')(&%!*+@/!)(!'&D@$?)($*+!A*'W%!)+-!*+@/!$+!(=&!
).%&+?&!*A!&]*F&+*;%!#3"!-)<)F&Q!!BC'#NLNU!=*P&C&'U!)DD&)'%!).@&!(*!)??&%%!+*(!
*+@/!'&D@$?)($*+!A*'W!%;.%(')(&%!.;(!)@%*!%;.%(')(&%!&@%&P=&'&!*+!(=&!?='*<*%*<&!
$+?@;-$+F!(=*%&!&+?*;+(&'&-!)A(&'!&]*F&+*;%!#3"!-)<)F&Q!!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!fN!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
%
%
!"!#$%&'($%)**
+,(-*.$/01,%23**
02*24,*5,6/$(02$7%*8759*
!"!#$%&'($%)**
+,(-*.$/01,%23**
,/3,:4,5,*7%*24,*(45717371,*
75*082,5*$%&'(,&*&010),*
+,(-;<=>* +,(-;<=>*?@5ABCB* ?@5ABCB*
!fb!
#.$0-"!%S%
!
0$-.7$'+%4/!%!"#$%2/$&*(5%$(&%+/+%"V0!"++*/(%*(%&($%!"02*#$-*/(%
)3-$(-+%/4%!"#$!%&#$&'(#)*&(
!
+@LLF=U%
%
6(! $%! P&@@! W+*P+! (=)(! $+! *'-&'! (*! ?)()@/X&! %(')+-! $+C)%$*+! -;'$+F! (=&! D'*?&%%! *A!
=*<*@*F*;%! '&?*<.$+)($*+! *'! (*! $+-;?&! 080! &]D'&%%$*+U! 5&?"! <;%(! A$'%(! A*'<! )!
+;?@&*D'*(&$+! A$@)<&+(! P$(=! %%#3"Q! !2$@-! (/D&! 5&?"! )@*+&! ?)++*(! @*)-! *+(*! (=$%!
#3"!%;.%(')(&U!)%!%%#3"!$%!D'*(&?(&-!./!)+()F*+$%<!./!(=&!%$+F@&!%(')+-&-!.$+-$+F!
D'*(&$+!00JQ!!5&?J4#!)+-!5&?G85!)'&!(P*!?*<D@&]&%!(=)(!A)?$@$()(&!@*)-$+F!*A!5&?"!
*+!00J\?*)(&-!%%#3"Q! !5&?J4#!)?(%!)(!-*;.@&\%(')+-!.'&)W%U!P=$@&!5&?G85!)?(%!)(!
%$+F@&!%(')+-!F)D%Q!!:)+/!*(=&'!D'*(&$+%!=)C&!.&&+!%=*P+!(*!D@)/!)!'*@&!$+!%;.%(')(&!
D'*?&%%$+F!(*!&+).@&!5&?"!(*!-*!$(%!P*'WQ!!7=&%&!$+?@;-&!0.?JU!5&?T!)+-!5&?tQ!!6(!$%!
W+*P+!(=)(U!$+!<)+/!<;()+(!.)?WF'*;+-%U!)!D=&+*<&+*+!W+*P+!)%!'&D@$?)($*+!A*'W!
'&C&'%)@! `5G5a! *??;'%Q! ! 7=$%! $%! (=&! A*'<)($*+! *A! )! '&?*<.$+)($*+! %;.%(')(&! ./! (=&!
)++&)@$+F! *A! (=&! +)%?&+(! @&)-$+F! )+-! @)FF$+F! %(')+-%! (=)(! *??;'%! ;D*+! '&D@$?)($*+!
A*'W! %()@@$+F! *'! ?*@@)D%&U! )+-! $%! -&D&+-&+(! *+! +;<&'*;%! A)?(*'%U! $+?@;-$+F! (=*%&!
<&+($*+&-! ).*C&Q! ! "! E;&%($*+! '&<)$+%! *A! =*P! 5&?"! F)$+%! )??&%%! (*! %%#3"! $+!
<;()+(%!(=)(!;+-&'F*!5G5!)+-!$+-;?&!080!$+!(=&!).%&+?&!*A!-)<)F&U!)+-!(=&'&./!)(!
P=)(! %()F&! -;'$+F! 5G5! 5&?"! $%! .&$+F! @*)-&-Q! ! 6+! (=&! ?;''&+(! P*'W! P&! )+)@/X&-!
-$AA&'&+(!<;()($*+%!$+!#3"!'&D@$?)($*+!<;()+(%!(=)(!)'&!=$F=@/!$+-;?&-!A*'!080!A*'!
(=&! A)?(*'%! (=)(! &+).@&! 5&?"! (*! $+-;?&! (=$%! 080Q! ! 1&'&! P&! A$+-! (=)(! 080! $+! (=&%&!
<;()+(%!$%!&+($'&@/!-&D&+-&+(!*+!5&?G85U!(=&!0.?J!)+-!5&?T!+;?@&)%&%U!)+-!D)'($)@@/!
!fg!
-&D&+-&+(!*+!5&?J4#!)+-!5;C"J4Q!!G;'(=&'<*'&U!P&!A$+-!(=)(!BC'#!$%!'&%D*+%$.@&!
A*'!)+()F*+$%<!*A!5&?"!A$@)<&+(%!$+!(=&!)@$A#<;()+(U!.;(!$%!D'&C&+(&-!A'*<!-*$+F!%*!
$+! )+! &]*+;?@&)%&\-&A$?$&+(! )@$A8C#<;()+(Q! ! 7=&! -&D&+-&+?&! *+! .*(=! /2$KIG# )+-!
/2$AE<#A*'!(=&!080!&]D'&%%$*+!*.%&'C&-!$+!(=&%&!<;()+(%!%;FF&%(%!@*)-$+F!*A!5&?"!
)(! -$AA&'&+(! %()F&%! *A! 5G5U! )@@! *A! P=$?=! )'&! -&D&+-&+(! *+! D'&@$<$+)'/! %;.%(')(&!
D'*?&%%$+F!./!0.?J!)+-!5&?TQ! !4*+C&'%&@/U!P&!A$+-!(=)(!<;()($*+%!$+!(/'+#)+-!(%&+R#
P=$?=!)'&!=$F=@/!$+-;?&-!A*'!080U!)'&!;+)AA&?(&-!./!)@$A#)+-!*+@/!D)'($)@@/!)AA&?(&-!
./!/2$B"##2&!(=&'&A*'&!A$+-!(=)(!(=$%!080!'&F;@)(*'/!D=&+*<&+*+!$%!'&%('$?(&-!(*!#3"!
%;.%(')(&%!*+@/!$+!(=&!$<<&-$)(&!C$?$+$(/!*A!'&D@$?)($*+!A*'W%U!P=$@&!080!(=)(!*??;'%!
&@%&P=&'&!*+!(=&!?='*<*%*<&!<)/!.&!'&@$)+(!*+!-$AA&'&+(!<&?=)+$%<%Q!!!
!
!
*;<=>?@A<B>;%
!
%
G)$(=A;@! F&+*<$?! '&D@$?)($*+! $%! &%%&+($)@! A*'! )@@! *'F)+$%<%Q! 6(! $%! +*P!
)DD'&?$)(&-! (=)(! #3"! '&D@$?)($*+! $%! +*(! [;%(! @$<$(&-! )(! (=&! @&C&@! *A! $+$($)($*+U! .;(!
<;%(! *C&'?*<&! $<D&-$<&+(%! P=$@&! $(! $%! *+F*$+FQ! 7=&%&! $<D&-$<&+(%! $+?@;-&!
D'*(&$+!?*<D@&]&%U!+$?W%U!F)D%!$+!#3"!)+-!-$AA&'&+(!(/D&%!*A!#3"!-)<)F&!`'&C$&P&-!
$+!`1*&$[<)W&'%!KLLMa!)+-!%&&!G$F;'&!MQMaQ!7=&!?&@@!=)%!)!C)'$&(/!*A!(**@%!(=)(!=&@D!
A$]! .'*W&+! '&D@$?)($*+! A*'W%U! *+&! .&$+F!=*<*@*F*;%! '&?*<.$+)($*+Q!"+*(=&'! $%! (=&!
).$@$(/! (*! '&C&'%&! '&D@$?)($*+! A*'W%Q! 6+! %*<&! P)/%! (=&! (P*! )'&! ?*<D@&<&+()'/!
D'*?&%%&%! $+! (=)(! (=&! ?&@@! -*&%! +*(! +&&-! =*<*@*F*;%! '&?*<.$+)($*+! (*! D'*-;?&! )!
'&C&'%&-! '&D@$?)($*+! A*'WU! /&(! )! '&C&'%&-! '&D@$?)($*+! A*'W! $%! &%%&+($)@@/! )! 1*@@$-)/!
[;+?($*+U!(=&!E;$+(&%%&+($)@!$+(&'<&-$)(&!*A!'&?*<.$+)($*+!`0&$F+&;'U!J$-+&+W*!&(!)@!
!fc!
Mddfj!:$?=&@!KLLLj!:$?=&@U!5&??=$)!&(!)@!KLLLaQ!!1*P&C&'U!'&D@$?)($*+!A*'W!'&C&'%)@!
$%! )! D'*-;?(! *A! #3"! '&D@$?)($C&! D'*?&%%&%! )+-! $%! +*(! A*'<&-! (='*;F=! %()+-)'-!
'&?*<.$+)($*+!D)(=P)/%Q!7=&! $+(&')?($*+!.&(P&&+!(=&%&!(P*!D'*?&%%&%! $%!-/+)<$?!
)+-! $+C*@C&%! <)+/! '&?*<.$+)($*+! )+-! #3"! '&D)$'! D'*(&$+%Q! `:$?=&@U! G@*'q%! &(! )@!
KLLMaQ!!!
"$-$+F! (=$%! D'*?&%%! $%! (=&! ?&@@l%! ).$@$(/! (*! <*+$(*'! (=&! F&+*<&! A*'! #3"!
-)<)F&!)+-! $+-;?&!)+!)DD'*D'$)(&!'&%D*+%&!`5)-<)+!MdhbaQ! 6+!!"#$%&'U! (=&!%&+%*'!
)+-! $+$($)(*'!*A! (=&!080!'&%D*+%&! $%! (=&!5&?"!D'*(&$+Q!8'$F$+)@@/!-$%?*C&'&-! A*'! $(%!
'*@&!$+!'&?*<.$+)($*+!)+-!#3"!'&D)$'U!5&?"!$%!(=&!A*?)@!D*$+(!*A!(=&!'&F;@)($*+!)+-!
'&D)$'!*A!#3"!-)<)F&Q!6(!.$+-%!%%#3"!)%!)!D'*(&$+\#3"!A$@)<&+(Q!7=$%!A$@)<&+(!(=&+!
=)%! (P*! '*@&%! $+! (=&! ?&@@R! $a! $(! ?)+! $+(&')?(!P$(=! (=&! 080! (')+%?'$D($*+)@! '&D'&%%*'U!
H&]"U! $+?'&)%$+F! $(%! ')(&!*A!);(*\D'*(&*@/%$%!)+-! (=;%! $+-;?$+F! (=&!H&]"\'&D'&%%&-!
F&+&%!)(!(=&!@&C&@!*A!(')+%?'$D($*+!`H$((@&!)+-!:*;+(U!MdfKaj!)+-!$$a!$(!?)+!$+$($)(&!(=&!
'&D)$'!D'*?&%%!./!%&)'?=$+F!)!%$%(&'!F&+*<&!A*'!)!=*<*@*F*;%!%&E;&+?&!*A!#3"Q!6(!$%!
?;'$*;%!(=)(!(=&!<*@&?;@)'!-&C$?&!(=)(!*A(&+!F&+&')(&%!(=&!%%#3"!A*'!5&?"!(*!.$+-!$%!
(=&!'&D@$?)($*+!A*'W!$(%&@AQ!7=&!?&@@U!=*P&C&'U!=)%!)!C&%(&-!$+(&'&%(!$+!A$]$+F!%()+-)'-!
(/D&%! *'! )<*;+(%! *A! #3"! -)<)F&! E;$?W@/! )+-! &AA$?$&+(@/!P$(=*;(! $+-;?$+F! )! A;@@\
.@*P+!080!'&%D*+%&Q!7=&!'&)%*+!A*'!(=$%!$%!(=)(!(=&!080!'&%D*+%&!$%!?*%(@/!$+!(&'<%!
*A!F'*P(=!-$%)-C)+()F&!`$+=$.$($*+!*A!?&@@!-$C$%$*+a!)+-!<;()F&+$X$+F!(=&!#3"Q!7=$%!
@)((&'! <&?=)+$%<! $%! )?=$&C&-! (='*;F=! &''*'! D'*+&! #3"! D*@/<&')%&%! &$(=&'! )%! )!
%(')(&F/!A*'!(=&!?&@@l%!-&%?&+-)+(%!(*!&%?)D&!%*<&!?;''&+(!-)<)F$+F!&+C$'*+<&+(!*'!
(*! *C&'?*<&! )+! $<D&-$<&+(! (*! '&D@$?)($*+Q! ! 6(! $%! W+*P+! (=)(!5&?"! A*'<%!+*+\080!
$+-;?$+F! A$@)<&+(%! ./! (=&! %$<D@&! *.%&'C)($*+! (=)(! $+! )! @*F! D=)%&! D*D;@)($*+U! @&%%!
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&%%&+($)@! A*'!080!&]D'&%%$*+! $+!'&D@$%*<&!<;()+(%! A)@@%! $+! @$+&!P$(=!D'&C$*;%!P*'W!
-*+&!*+!(=&!/2$+!?*+%($(;($C&!<;()+(!/2$+787:!`H*+FU!:)%%*+$!&(!)@Q!KLMLaQ!!1&'&!$(!
P)%! %=*P+! (=)(! 5&?"bMbK! ?);%&%! 080! ./! @*)-$+F! *+(*! )! '&C&'%&-! A*'W! %;.%(')(&Q!!
7=$%!080!P)%! %=*P+! (*!.&! ?*<D@&(&@/!-&D&+-&+(!*+! %;.%(')(&!D'*?&%%$+F!./!9]*6!
`)+-!5&?TaQ! ! 0$+?&! $(! $%! )@'&)-/!P&@@! &%().@$%=&-! (=)(! 5G5! ()W&%! D@)?&! $+!1O0!# )+-!
!MLb!
1O0V#<;()+(%! `:$?=&@U! >'*<D*+&! &(! )@Q! KLLbaU! *;'! D'&%&+(!P*'W! ?*+('$.;(&%! (*! )!
<*-&@!P=&'&$+!9]*6!D@)/%!)!?';?$)@!'*@&!$+!D'*?&%%$+F!*A!(=&!'&C&'%&-!A*'W!(*!)@@*P!
)??&%%!(*!D'*(&$+%!(=)(!@*)-!080\$+-;?$+F!5&?"!A$@)<&+(%Q!!!!
! 8;'! *.%&'C)($*+! (=)(! )! /2$L#-&@&($*+! -*&%! +*(! %$F+$A$?)+(@/! @*P&'! 080! $+! )!
1O0!! <;()+(! $%! $+! ?*+(')%(! (*! D'&C$*;%! '&%;@(%! `1$%=$-)U! 1)+! &(! )@Q! KLLbj! G@*'q%U!
0)+?=&X!&(!)@Q!KLLgaU!P=&'&$+!@*%%!*A!/2$L!P)%!-&<*+%(')(&-!(*!'&-;?&!080!$+!)!1O0!!
.;(!+*(!)!1O0V!<;()+(!.)?WF'*;+-Q!!8+&!D*%%$.@&!&]D@)+)($*+!A*'!(=&!'&%;@(%!P&!%&&!
$+! ?*+(')%(! (*! (=*%&! *.%&'C&-!D'&C$*;%@/! $%! (=)(! *;'!<&)%;'&<&+(%!P&'&! ()W&+! $+!
<$+$<)@! <&-$)! *+! ?&@@%! )(! )! %$+F@&! ($<&! D*$+(! ob! =*;'%! $+! <$-\@)(&! &]D*+&+($)@!
F'*P(=!D=)%&!;%$+F! A@;*'&%?&+?&!<$?'*%?*D/Q! ! 7=&!D'&C$*;%! *.%&'C)($*+%!P&'&!β\
F)@)?(*%$-)%&! )%%)/%! ';+! $+!:d!<$+$<)@!<&-$)! %;DD@&<&+(&-!P$(=! )--&-! F@;?*%&!
)+-!?)%)<$+*!)?$-%U!<)W$+F!(=&!F'*P(=!<&-$;<!%&<$\'$?=Q!!7=$%!-$AA&'&+?&!$+!<&-$)!
)+-!)%%)/!@$W&@/!?*+('$.;(&%!(*!(=&!-$%?'&D)+?$&%!$+!080!*.%&'C&-!=&'&Q!!!
! 7=$%!P*'W!D'*D*%&%!)!<*-&@!A*'!080!$+-;?($*+!P=&'&$+U!)A(&'!'&D@$?)($*+!A*'W!
'&C&'%)@U!9]*6!)+-!5&?T!D'*?&%%!(=&!N′*C&'=)+F!@&A(!./!(=&!+)%?&+(!@)FF$+F!%(')+-!$+!
(=&!'&F'&%%&-!A*'W!%(';?(;'&U!)@@*P$+F!5&?J4#!.$+-$+F!)+-!D'*?&%%$+F!*A!(=&!5;C"J\
%().$@$X&-!1*@@$-)/! [;+?($*+Q! ! "(! (=$%! %()F&U!5&?J4#! A)?$@$()(&%!5&?"! @*)-$+FU!P=$?=!
?*+('$.;(&%!(*!(=&!080!$+-;?($*+!*.%&'C&-!$+!(=&%&!?&@@%Q!!5&?"!(=&+!A)?$@$()(&%!%(')+-!
$+C)%$*+! )+-! '&?*<.$+)($*+)@! '&D)$'U! P=$?=! @&)-%! (*! '&$+%()(&<&+(! *A! (=&! A*'W!
%(';?(;'&Q! ! %%#3"! @&A(*C&'! )(! (=$%! '&?*+%($(;(&-! A*'W! $%! )+! )-&E;)(&! %;.%(')(&! A*'!
5&?G85\<&-$)(&-!@*)-$+F!*A!5&?"U!P=$?=!$%!(=&!<)$+!?*+('$.;($+F!A)?(*'!(*!(=&!080!
&]D'&%%$*+! *.%&'C&-Q! ! 6(! $%! -;&! (*! (=&! @*)-$+F! *A! )+! $+-;?$+F! 5&?"! A$@)<&+(! ./!
5&?J4#! (=)(! /2$KIG!<;()+(%! %=*P!)! %<)@@!.;(! %$F+$A$?)+(! )<*;+(!*A! '&%$-;)@! 080!
!MLg!
`7).@&!bQbaQ!!6+!)!?&@@!&+($'&@/!@)?W$+F!9]*6U!(=&!N′!*C&'=)+F!'&<)$+%!)%!)+!)-&E;)(&!
%;.%(')(&! A*'!5&?G85\<&-$)(&-!5&?"! @*)-$+FU!P=$?=! $%! )+()F*+$X&-!./!BC'#Q! ! 6(! $%!
@$W&@/! (=)(! (=&'&! '&<)$+%! %;AA$?$&+(! 5&?"! (*! '&D)$'! (=&! '&F'&%%&-! A*'W! .;(! +*(! (*!
$+-;?&!080Q! 6+! )@$A8C! ?&@@%U! (=&! %)<&!D'*?&%%!*??;'%U!.;(! $+%(&)-!*A! (=&! '&F'&%%&-!
A*'W! .&$+F! D'*?&%%&-! ./! 5&?J4#U! 0.?JMg! $+%(&)-! D'&%&'C&%! (=&! N′*C&'=)+FU! )+-!
D'&C&+(%! +;?@&)%&! )?($C$(/! )+-! -$%';D(%! BC'#! )+()F*+$%<U! (=;%! )@@*P$+F! 5&?"!
@*)-$+F!./!5&?G85U!P=$?=!)@@*P%! A*'! (=&!080!*.%&'C&-!=&'&Q! !7=&!;@($<)(&! A)(&!*A!
'&D@$%*<&!<;()+(%!P$(=!)@$A!*'!)@$A8C#<;()($*+%!$%!;+W+*P+!)(!D'&%&+(U!)+-!A;(;'&!
P*'W! P$@@! .&! '&E;$'&-! (*! )--'&%%! (=&! %()(&! *A! (=&! '&C&'%&-! A*'W! )+-! %;.%(')(&!
D'*?&%%$+F!$+!(=&%&!.)?WF'*;+-%Q!!
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!MLc!
-FXGI%SP9%
+<=FB;E%@EI?%B;%ADFH<I=%S%
Strain dnaG dnaE dnaN dnaZ Other relevant genotype! Source or derivation 
CAG12152 + + + + zgj-3075::Tn10 (Nichols, Shafiq et al 1998) 
CAG18436 + + + + zae-502::Tn10 (Nichols, Shafiq et al 1998) 
JC19295 + + + + priA2::kan# (Sandler, Marians et al 1999) 
JW130 + 486 + +  M. Marinus 
KM21 + + + + recBCD::kan K. Murphy 
KM78 + + + + recBCD::cat K. Murphy 
RAB500 2903 + + +  R. Britton 
SMR839 + + + + uvrD::cat (Razavy, Szigety et al 1996) 
SS471 + + + + recO1504::Tn5 Lab Stock 
SS472 + + + + recR252::Tn5 Lab Stock 
SS490 + + + + btuB3191::Tn10 metB Lab Stock 
SS996d + + + + Ωgfp# (McCool, Long et al 2004) 
SS1028 + + 159 + tnaA300::Tn10 Lab Stock 
SS1313 + + + 2016 zbb-3055::Tn10 Lab Stock 
SS1411 + + + + priA2::kan Ωgfp# (McCool, Long et al 2004) 
SS1428 + + + + ruvABC::cat Ωgfp Lab Stock 
SS1870 + + + + recF4115 tnaA::miniTn5 
cam 
Lab Stock 
SS4266 + + + + recBCD:;cat Ωgfp Lab Stock 
SS4606 + + + + del(recJ)::kan Lab Stock 
SS4611 + + + + del(recJ)::kan Ωgfp Lab Stock 
SS5668 + + + + recQ::6216::tetA::cat Lab Stock 
SS6080 + + + + recX::cat Ωgfp# (Long, Renzette et al 2009) 
SS6222 + 486 + + zae-502::Tn10 CAG18436!JW130b 
SS6239 + 486 + + zae-502::Tn10 Ωgfp# SS6222!SS996b 
SS6656 2903 + + + Ωgfp RAB500f!SS996c 
SS6665 2903 + + + zgj-3075::Tn10 Ωgfp CAG12152!SS6656b 
SS6668 2903 + + + zgj-3075::Tn10 Ωgfp# SS6665!SS996b 
SS6698 + + + 2016 zbb-3055::Tn10 Ωgfp# SS1313!SS996b 
SS6700 + + 159 + tnaA300::Tn10 Ωgfp# SS1028!SS996b 
SS7065 + 486 + + recBCD::cat Ωgfp KM78!SS6239a 
SS7067 + + + 2016 recBCD::cat Ωgfp KM78!SS6698a 
SS7068 + + 159 + recBCD::cat Ωgfp KM78!SS6700a 
SS7069 + 486 + + ruvABC::cat Ωgfp SS1428!SS6239a 
SS7071 + + + 2016 ruvABC::cat Ωgfp SS1428!SS6698a 
SS7072 + + 159 + ruvABC::cat Ωgfp SS1428!SS6700a 
SS7081 + 486 + + recF4115 Ωgfp SS1870!SS6239a 
SS7083 + + + 2016 recF4115 Ωgfp SS1870!SS6698a 
SS7089 + 486 + + recO1504 Ωgfp SS471!SS6239c 
SS7091 2903 + + + recO1504 Ωgfp SS471!SS6668c 
SS7092 + + + 2016 recO1504 Ωgfp SS471!SS6698c 
SS7093 + + 159 + recO1504 Ωgfp SS471!SS6700c 
SS7094 + 486 + + recR252 Ωgfp SS472!SS6239c 
SS7096 2903 + + + recR252 Ωgfp SS472!SS6668c 
SS7097 + + 159 + recR252 Ωgfp SS472!SS6700c 
SS7098 + + + + recO1504::Tn5 Lab Stock 
SS7099 + + + + recR252 Ωgfp SS472!SS996c 
SS7125 + + + + uvrD::kan Ωgfp Lab Stock 
SS7186 + + + + xonA300::cat Ωgfp SMR839!SS996a 
SS7341 + + + + sbcB15 Ωgfp Lab Stock 
SS8306 2903 + + + recF4115 Ωgfp SS1870!SS6668a 
!MLh!
%
a
Select for chloramphenicol resistance. Screen by PCR if necessary. 
b
Select for tetracycline resistance. Screen by PCR if necessary. 
c
Select for kanamycin resistance. Screen by PCR if necessary. 
d
SS996 has the following genotype: sulB103 lacMS286 φ80dIIlacBK1 argE3 his-4 thi-1 xyl-5 mtl-1 prsL31 
tsx del(attB)::psulA-gfp. The lacMS286 φ80dIIlacBK1 genes code for two partial nonoverlapping deletions 
of the lac operon.  
e
Select for histidine auxotrophy. Screen by PCR if necessary. 
SS8309 + 486 + + del(recJ)::kan Ωgfp SS4606!SS6239c 
SS8311 2903 + + + del(recJ)::kan Ωgfp SS4606!SS6668c 
SS8312 + + + 2016 del(recJ)::kan Ωgfp SS4606!SS6698c 
SS8313 + + 159 + del(recJ)::kan Ωgfp SS4606!SS6700c 
SS8326 + + + + recO1504 recX::cat Ωgfp SS6080!SS7098a 
SS8335 + 486 + + recO1504 recX::cat Ωgfp SS6080!SS7089a 
SS8337 + + + 2016 recO1504 recX::cat Ωgfp SS6080!SS7092a 
SS8338 + + 159 + recO1504 recX::cat Ωgfp SS6080!SS7093a 
SS8366 + + + + recQ6216::tetA::cat Ωgfp SS5668!SS996a 
SS8372 + 486 + + sbcB::cat Ωgfp SS6239!SS7186c 
SS8374 + + + 2016 sbcB::cat Ωgfp SS6698!SS7186b 
SS8375 2903 + + + sbcB::cat Ωgfp SS6668!SS7186b 
SS8376 + + 159 + sbcB::cat Ωgfp SS6700!SS7186b 
SS8378 + 486 + + recQ6216::tetA::cat Ωgfp SS6239!SS8366b 
SS8380 2903 + + + recQ6216::tetA::cat Ωgfp SS6668!SS8366b 
SS8381 + + + 2016 recQ6216::tetA::cat Ωgfp SS6698!SS8366b 
SS8382 + + 159 + recQ6216::tetA::cat Ωgfp SS6700!SS8366b 
SS8420 + + + + Del(sbcB)200 Ωgfp SS7197!SS996e 
SS8427 + 486 + + sbcB15 Ωgfp SS6239!SS7341b 
SS8428 2903 + + + sbcB15 Ωgfp SS6668!SS7341b 
SS8429 + + + 2016 sbcB15 Ωgfp SS6698!SS7341b 
SS8430 + + 159 + sbcB15 Ωgfp SS6700!SS7341b 
SS8433 + + + + Del(sbcB)200 
btuB3191::Tn10 metB1 Ωgfp 
SS490!SS8420b 
SS8440 + + + + Del(sbcB)200 priA2::kan 
Ωgfp 
JC19295!SS8433g 
SS8459 + + + + recF4115 sbcB15 Ωgfp SS1870!SS7341a 
SS8460 + 486 + + recF4115 sbcB15 Ωgfp SS1870!SS8427a 
SS8461 2903 + + + recF4115 sbcB15 Ωgfp SS1870!SS8428a 
SS8462 + + + 2016 recF4115 sbcB15 Ωgfp SS1870!SS8429a 
SS8463 + + 159 + recF4115 sbcB15 Ωgfp SS1870!SS8430a 
SS8465 + + + + sbcB::cat uvrD::kan Ωgfp SS7125!SS7186c 
SS8466 + 486 + + sbcB::cat uvrD::kan Ωgfp SS7125!SS8372c 
SS8468 + + + 2016 sbcB::cat uvrD::kan Ωgfp SS7125!SS8374c 
SS8469 2903 + + + sbcB::cat uvrD::kan Ωgfp SS7125!SS8375c 
SS8470 + + 159 + sbcB::cat uvrD::kan Ωgfp SS7125!SS8376c 
SS8478 + + + + sbcB15 del(recJ)::kan Ωgfp SS4606!SS7341c 
SS8479 + 486 + + sbcB15 del(recJ)::kan Ωgfp SS4606!SS8427c 
SS8480 2903 + + + sbcB15 del(recJ)::kan Ωgfp SS4606!SS8428c 
SS8481 + + + 2016 sbcB15 del(recJ)::kan Ωgfp SS4606!SS8429c 
SS8482 + + 159 + sbcB15 del(recJ)::kan Ωgfp SS4606!SS8430c 
SS8484 + + + + sbcB15 uvrD:;kan Ωgfp SS7125!SS7341c 
SS8485 + 486 + + sbcB15 uvrD:;kan Ωgfp SS7125!SS8427c 
SS8486 2903 + + + sbcB15 uvrD:;kan Ωgfp SS7125!SS8428c 
SS8487 + + + 2016 sbcB15 uvrD:;kan Ωgfp SS7125!SS8429c 
SS8488 + + 159 + sbcB15 uvrD:;kan Ωgfp SS7125!SS8430c 
!MLf!
fRAB500 has a kanamycin marker approx. 50% linked (as measured by cotransduction frequency) with 
dnaG2903 allele.  
gSelect for methionine auxotrophy. Screen by PCR if necessary.  
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!MLd!
-FXGI%SPQ%
+@LLF=U%>K%&($%=IHGBAF<B>;%L@<F;<E%@EI?%B;%#DFH<I=%S%
%
Mutation Protein Function Defect for this allele References 
dnaE486 
(0ffg,a 
α!%;.;+$(!
4*'&!
,*@/<&')%& 
Catalytic 
subunit of 
DNA 
Polymerase III 
Holoenzyme!
,*@!^\-&D&+-&+(!
<;()(*'!D=&+*(/D&!
)+-!P=*%&!
$+(&')?($*+%!P$(=!(=&!
β!?@)<D!<)/!.&!
?*<D'*<$%&-!)(!=$F=!
(&<D&')(;'&%Q!
 (Florés, Sanchez et 
al 2005; Hall and 
Brammar 1973; 
Hishida, Han 2004; 
Vandewiele, 
Fernandez de 
Henestrosa 2002) 
dnaG2903  
(9gchVa 
Primase Primes DNA 
replication on 
the lagging 
strand!
6+C$).@&!)(!bK°4U!
=*P&C&'U!+*!&AA&?(!*+!
*+F*$+F!#3"!)+-!
53"!D'$<&'!%/+(=&%$%Q!!
7=$%!<;()($*+!$%!
@*?)(&-!$+!)!D**'@/!
?*+%&'C&-!'&F$*+!*A!
1O0X!(=)(!<&-$)(&%!
$+(&')?($*+%!P$(=!
#+)JQ!
!`4*'+U!,&@(*+!&(!)@!
KLLfj!>'*<D&U!
^&'%)@*C$?!&(!)@!
MddMj!^&'%)@*C$?!
)+-!H;D%W$!Mddhj!
2)-)!)+-!I;')!
Mdhba 
dnaN159 
(>Mhb"a 
β!?@)<D Processivity 
subunit!
4*<D'*<$%&-!$+!
$+(&')?($*+%!P$(=!(=&!
α!%;.;+$(!)(!bK°4!)+-!
$%!N\A*@-!<*'&!B^%!
(=)+!27Q!
`V)()/)<)U!V;.*()!
&(!)@!Mddfj!0;((*+!
KLLba 
dnaZ2016  
(dnaX2016) 
(G118D) 
γ!%;.;+$(!
?@)<D!
@*)-&' 
Stabilizes 
Interaction 
between Pol III 
and DnaB 
Helicase and 
helps load β!
?@)<D!
7&<D&')(;'&!
%&+%$($C&!A*'!#3"!
'&D@$?)($*+!)+-!?&@@!
-$C$%$*+!`'&C&'%$.@&aQ!
#&A&?($C&!$+!"7,)%&!
)?($C$(/!)+-!β!?@)<D!
D@)?&<&+(!)(!=$F=!
(&<D&')(;'&%Q!
!`J@$+W*C)U!1&'C)%!
&(!)@!MddNj!4=;U!
:)@*+&!&(!)@!Mdhhj!
G$@$DU!"@@&+!&(!)@!
Mdhbj!0W*CF))'-!
)+-!H*.+&'\8@&%&+!
KLLgj!2)@W&'U!
1&'C)%!&(!)@!KLLLa 
del(polA)501 DNA 
polymerase 
Okazaki 
Fragment 
Maturation 
6+C$).@&!$+!'$?=!
<&-$;<U!A;+?($*+)@!
W+*?W*;(!*A!.*(=!gm\
Nm&]*+;?@&)%&!)+-!
V@&+*P!A')F<&+(!
)?($C$($&%Q!
!`J@$+W*C)U!1&'C)%!
&(!)@!MddNj!:?4**@U!
H*+F!&(!)@!KLLbj!
0)$0'&&U!5&--/!&(!)@!
KLLLa!
priA2::kan PriA 
helicase 
Primosome 
assembly 
during 
replication 
restart 
6+C$).@&!$+!'$?=!
<&-$;<U!+;@@!
<;()($*+!'&<*C$+F!
=&@$?)%&!)+-!
D'$<*%*<)@!)%%&<.@/!!
`3;'%&U!p)C$(X!&(!)@!
MddMj!H&&!)+-!
V*'+.&'F!MddMj!
:?4**@!)+-!0)+-@&'!
Mddba!
!MML!
%
-FXGI%SPR%
"KKIA<E%>K%03,J#C(F;?%0AB'J#(L@<F<B>;E%>;%+/+%INH=IEEB>;%B;%&($%=IHGBAF<B>;%
L@<F;<E%
%
! 9)?=!%(')$+!'&D'&%&+(%!MLLL\NLLL!?&@@%!?*;+(&-Q!!080!P)%!-&(&'<$+&-!)%!
! -&%?'$.&-!$+!:)(&'$)@%!)+-!:&(=*-%Q!!!
! 3JR!1O0X:Z>=!P)%!%/+(=&($?)@@/!@&(=)@!P$(=!/2$AE<#)+-!/*;+AE!<;()($*+%Q!!
%
%
%
%
%
%
%
%
%
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%
%
%
%
%
%
%
%
%
%
%
%
%
0(')$+! /2$AE<# /*;+AE# 1O0!# 1O0X# 1O0V# 1O0[# 5G6!! _!?&@@%!
$+-;?&-!!
00ddc! w! \! w! w! w! w! MQd! MQc!!
00bKcc! $05# \# \# \# \# \# LQd!! LQh!!
00MbKf! \# $05# \# \# \# \# MQb!! MQd!!
00cKNd! w! \! 7U9# \# \# \# MbQL! dbQN!
00hLcg! $05# \# 7U9# \# \# \# NQd! MKQN!
00hLcd! \# $05# 7U9# \# \# \# gQN! KbQg!
00chLL! w! \! \# \# 8CZ# \# NgQh! fgQd!!
00hLcf! $05# \# \# \# 8CZ# \# MgQb! gLQL!
00hLhK! \# $05# \# \# 8CZ# \# MMQc! gMQb!
00ccdf! w! \! \# \# \# :>89# KKQL! fgQL!
00hLch! 789:# \# \# \# \# :>89# !fQb! NKQN!!
00hLhM! \# $05# \# \# \# :>89# fQd! NhQb!
!MMM!
-FXGI%SPS%
"KKIA<E%>K%03,P)%W%03,O(F;?%03,Q(L@<F;<E%>;%+/+%INH=IEEB>;%B;%&($%=IHGBAF<B>;%
L@<F;<E%
%
0(')$+! /2$I# /2$B# /2$L# /2$3# 1O0!# 1O0X# 1O0V# 1O0[# 5G6!! _!?&@@%!!
$+-;?&-!!
00ddc! w! \! w! w! w! w! w! w! MQd! MQc!!
00hLdf! 8C>7# \# \# \# \# \# \# \# LQd!! MQd!!
00fNKc! 8C>7# \# \# $05# \# \# \# \# LQf! LQc!
00bcMM! \# N0O# \# \# \# \# \# \# LQc! LQg!
00fNcc! \# \# 9:89# \# \# \# \# \# LQh! MQK!
00cKNd! w! \! \# \# 7U9# \# \# \# MMQL! ccQN!
00hLfd! 8C>7# \# \# \# 7U9# \# \# \# MQd! NQM!
00fNNg! 8C>7# \# \# $05# 7U9# \# \# \# MQh! bQb!
00fNLd! \# N0O# \# \# 7U9# \# \# \# KQN! gQM!
00fNhf! \# \# 9:89# \# 7U9# \# \# \# dQL! gKQc!
00cccf! w! \! \# \# \# :Z>=# \# \# MNQL!! hbQh!
00hLdM! 8C>7# \# \# \# \# :Z>=# \# \# gQh! KfQg!
00fNNc! 8C>7# \# \# $05# \# :Z>=# \# \# gQK! NLQM!
00fNMM! \# N0O# \# \# \# :Z>=# \# \# bQc!! KMQb!!
00fNfL! \# \# 9:89# \# \# :Z>=# \# \# MLQh! cdQg!
00chLL! w! \! \# \# \# \# 8CZ# \# NgQh! fgQd!!
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00fbfh! 8C# N0O# \# \# \# :>89# dQL! bLQb!
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Mutation Protein Function Defect for this allele References 
!MNM!
dnaB830 DnaB 
replicative 
helicase 
Unwinds 
parental DNA 
strands during 
replication!
7%\@&(=)@!)(!bK°4Q!
4*<D'*<$%&-!A*'!
'&D@$?)($*+!'&%()'(Q!#!
 This work 
priA2::kan 
(null) 
PriA 
helicase 
Primosome 
assembly 
during 
replication 
restart!
6+C$).@&!$+!'$?=!
<&-$;<U!+;@@!
<;()($*+!'&<*C$+F!
=&@$?)%&!)+-!
D'$<*%*<)@!)%%&<.@/Q!
`3;'%&U!p)C$(X!&(!)@!
MddMj!H&&!)+-!
V*'+.&'F!MddMj!
:?4**@!)+-!0)+-@&'!
Mddba 
priA300 
(K230R) 
PriA 
helicase 
Primosome 
assembly 
during 
replication 
restart!
6+)?($C&!A*'!=&@$?)%&U!
"7,)%&!)+-!
(')+%@*?)%&!)?($C$($&%Q!
(Zavitz and Marians, 
1992; Kogoma, 
Cadwell et al 1996; 
Sandler, Samra et al 
1996; Sandler, 
McCool et al 2001) 
priA301 
(C479Y) 
PriA 
helicase 
Primosome 
assembly 
during 
replication 
restart!
p$+?\A$+F&'!.$+-$+F!
<*($A!<;()($*+U!
(=*;F=(!(*!)@(&'!
$+(&')?($*+%!P$(=!
*(=&'!D'*(&$+%Q!
(Sandler, McCool et 
al 2001; 
Boonsombat, Yeh et 
al 2006) 
priA306 
(L557P) 
PriA 
helicase 
Primosome 
assembly 
during 
replication 
restart 
0;DD'&%%&%!B^\
%&+%$($C$(/!$+!)!/2$X!
<;()+(Q!!
`0)+-@&'U!:?4**@!&(!
)@!KLLMj!
J**+%*<.)(U!I&=!&(!
)@!KLLca!
priB302 
(deletion) 
PriB protein Primosomal 
protein 
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=*<*@*F*;%!
'&?*<.$+)($*+Q!
`e;!)+-!:)'$)+%U!
KLLNj!H*DD&'U!
J**+%*<.)(!&(!)@!
KLLhj!J**+%*<.)(U!
I&=!&(!)@!KLLca!
priC303 
(deletion) 
PriC protein Primosomal 
protein 
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`p)C$(X!)+-!
:)'$)+%!MddMj!
0)+-@&'U!:)'$)+%!&(!
)@!Mdddj!0)+-@&'!
KLLLj!1$+-%!)+-!
0)+-@&'!KLLba!
dnaC809 
(E176G) 
DnaC 
protein 
Loads DnaB 
during 
initiation and 
restart of 
replication 
0;DD'&%%&%!(/'+!
-&A$?$&+?$&%U!'&@$&%!
;D*+!(=&!(/'E#/2(#
D)(=P)/!A*'!(=$%!
%;DD'&%%$*+Q!
`0)+-@&'!Mddcj!
0)+-@&'U!0)<')!&(!)@!
Mddcj!0)+-@&'U!
:)'$)+%!&(!)@!Mddda!
!MNK!
dnaC809,820 
(E176G 
K178N) 
DnaC 
protein 
Loads DnaB 
during 
initiation and 
restart of 
replication 
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`0)+-@&'U!0)<')!&(!
)@!Mddcj!0)+-@&'U!
:)'$)+%!&(!)@!Mdddj!
0)+-@&'!KLLLa!
del(rep) 
(deletion) 
Rep helicase Primosomal 
protein that 
interacts with 
PriC. Thought 
to remove 
adducts in 
front of the 
fork 
0/+(=&($?)@@/!@&(=)@!
P$(=!(/'+:MMN0O#
`0)+-@&'!KLLLj!
J**+%*<.)(U!I&=!&(!
)@!KLLca!
del(rep2) Rep helicase Primosomal 
protein that 
interacts with 
PriC. Thought 
to remove 
adducts in 
front of the 
fork 
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